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ABSTRACT 



There is provided a mobile radio communication apparatus 
being able to transmit data and voice, connected with one of 
base stations over a radio communication channel, the 
apparatus comprising a plurality of mobile identification 
numbers (MINs), an interface being able to connected with 
an external device inputting data from the external device 
and outputting data to the external device, data communi- 
cation request detecting means for detecting adatacommu- 
nication request from the external device through the 
interface, and connection control means for controlling the 
connection with the base station by using a first MIN of the 
plurality of MINs responsive to output of the detecting 
means. 

In the mobile radio communication apparatus having the 
above constitutions, the data communication request detect- 
ing means detects a data communication request from the 
external device. If the detecting means detects such request, 
the connection control means controls the connection with 
the base station by using the MIN for the data communica- 
tion. Consequently, the apparatus selects the suitable MIN 
automatically without selecting the MIN manually by the 
user. It can avoid the manual selection of the MIN which 
increases the possibility of incorrect selection. 

6 Claims, 4 Drawing Sheets 
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MOBILE RADIO COMMUNICATION 
APPARATUS HAVING A PLURALITY OF 
MINS 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention is related to the mobile radio communica- 
tion apparatus such as cellular telephones, PCS (Personal ]0 
Communication System), PHS (Personal Handy phone 
System). Recently, the data communication so called 
"mobile computing" with the mobile radio communication 
apparatus and the personal computer is quite popular. 

2. Description of the Related Art is 
Normally, when the user originate a call with the radio 

communication apparatus, a mobile identification number 
(hereinafter referred to MIN) is used. As the mobile com- 
puting is developed, the development of mobile radio com- 
munication apparatus having two MINs for the voice com- 20 
munication and the data communication is forwarded. But, 
the present apparatus now being developed has some prob- 
lems. In this apparatus, the users have to select a MIN 
corresponding to the type of the communication manually. 
For example, if the user wants to send the e-mail with his or 25 
her personal computer, the user have to select a MIN for the 
data communication from two MINs stored in the apparatus 
manually. If the user wants to make a call after the comple- 
tion of the sending the e-mail, he or she selects a suitable 
MIN for the voice communication manually. This manual 30 
operation is not only quite troublesome but also increases 
the number of mistake. It may happen that the MIN which 
the user does not want to use might be used if the user selects 
the MIN incorrectly. 

35 

BRIEF SUMMARY OF THE INVENTION 

The object of the present invention is to provide a mobile 
radio communication apparatus capable of selecting the 
suitable MIN from the stored plural MINs automatically in 
accordance with the type of the communication which the 
user desires. 

In order to attain the above object, there is provided a 
mobile radio communication apparatus being able to trans- 
mit data and voice, connected with one of base stations over 45 
a radio communication channel, the apparatus comprising a 
plurality of mobile identification numbers (MINs), an inter- 
face being able to connected with an external device input- 
ting data from the external device and outputting data to the 
external device, data communication request detecting 50 
means for detecting a data communication request from the 
external device through the interface, and connection control 
means for controlling the connection with the base station by 
using a first MIN of the plurality of MINs responsive to 
output of the detecting means. 55 

In the mobile radio communication apparatus having the 
above constitutions, the data communication request detect- 
ing means detects a data communication request from the 
external device. If the detecting means detects such request, 
the connection control means controls the connection with 60 
the base station by using the MIN for the data communica- 
tion. Consequently, the apparatus selects the suitable MIN 
automatically without selecting the MIN manually by the 
user. It can avoid the manual selection of the MIN which 
increases the possibility of incorrect selection. 55 

The above described apparatus wherein the connection 
control means controls the connection with the base station 



by using a second mobile identification number (MIN) 
which is different from the first MIN as long as the detecting 
moans does not detect data communication request after the 
data communication is terminated. In the mobile radio 
communication apparatus having the above constitutions, 
the user can use the suitable MIN without selecting the MIN 
manually when the user wants to make the voice commu- 
nication after the data communication is over. 

The above described apparatus further comprising 
informing means for informing which MIN is used when the 
control means controls the connection with the base station. 
In the mobile radio communication apparatus having the 
above constitutions, the user can see which MIN is used 
during the communication with the base station over the 
radio communication channel. 

In order to attain the above object, there is provided a 
mobile radio communication apparatus being able to trans- 
mit data and voice, connected with one of base stations over 
a radio communication channel, the apparatus comprising a 
plurality of mobile identification numbers (MINs), an inter- 
face being able to connected with an external device input- 
ting data from the external device and outputting data to the 
external device, connection detecting means for detecting 
whether the external device is connected with the interface 
or not, and connection control means for controlling the 
connection with the base station by using a first MIN of the 
plurality of MINs responsive to output of the connection 
detecting means. 

In the mobile radio communication apparatus having the 
above constitutions, the communication detecting means 
detects whether the external device is connected with the 
interface or not. If the detecting means detects such 
connection, it assumes that the user wants to make the data 
connection with the external device. So, the connection 
control means controls the connection with the base station 
by using the MIN for the data communication. 
Consequently, the apparatus selects the suitable MIN auto- 
matically without selecting the MIN manually by the user. It 
can avoid the manual selection of the MIN which increases 
the possibility of incorrect selection. 

The above described apparatus wherein the connection 
control means controls the connection with the base station 
by using second mobile identification number (MIN) which 
is different from the first MIN when the external device is 
disconnected with the interface. The disconnection of the 
external device from the interface assumes that the data 
communication is over. In the mobile radio communication 
apparatus having the above constitutions, the user can use 
the suitable MIN without selecting the MIN manually when 
the user wants to make the voice communication after the 
data communication is over. 

The above described apparatus further comprising 
informing means for informing which MIN is used when the 
control means controls the connection with the base station. 
In the mobile radio communication apparatus having the 
above constitutions, the user can see which MIN is used 
during the communication with the base station over the 
radio communication channel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of the specification, illustrate presently 
preferred embodiments of the invention, and together with 
the general description given above and the details descrip- 
tion of the preferred embodiments given below, serve to 
explain the principles of the invention. 
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FIG. 1 is a circuit diagram of the constitution of a mobile 
radio communication apparatus having a plurality of MINs 
according to an embodiment of the present invention; 

FIG. 2 is a flowchart which describes the operation of the 
apparatus shown in FIG. 1; 5 

FIG. 3 is a circuit diagram of the constitution of a mobile 
radio communication apparatus having a plurality of MINs 
according to an embodiment of the present invention; 

FIG. 4 is a flow chart which describes the operation of the 1Q 
apparatus shown in FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An embodiment of the present invention will now be 15 
described with reference to the accompanying drawings. 

FIG. 1 illustrates the constitution of the radio communi- 
cation apparatus having a plurality of MINs according to the 
present invention. The apparatus is designed for the CDMA 
(Code Division Multiple Access) system in this embodi- 20 
ment. 

A radio frequency signal (hereinafter referred to as RF 
signal), which was tent from the base station (not shown) 
through a digital communication channel, is received by an 
antenna 1 and, then inputted to a reception circuit (RX) 3 via 25 
a duplexer (DUP) 2. 

In the reception circuit 3, RF signal is mixed with a 
received local oscillation signal outputted from a frequency 
synthesizer (SYN) 4, and the mixed signal is frequency- 
converted to an intermediate frequency signal (hereinafter 30 
referred to as IF signal). The frequency of the received local 
oscillation signal generated from the frequency synthesizer 
4 is indicated by a control signal SYC outputted from a 
control section 40. 

IF signal is orthogonal-demodulated in a CDMA signal 35 
processing section 6. In this section 6, the orthogonal- 
demodulated signal is subjected to reverse spread processing 
using PN code and converted to the predetermined data 
j format in accordance with a data rate. 

J The result of this conversion is inputted to a voice code 40 
fr- processing section 7 as a reception data. The data of the 
11 above described reception data, which shows the data rate is 
I'- inputted to the control section 40 as the reception data rate. 
The voice code processing section 7 expands the recep- 45 
tion data in accordance with the reception data rate outputted 
from the control section 40. The output of the voice code 
processing section 7 is inputted to a PCM code processing 
section 8. 

The process in the PCM code processing section 8 differs 50 
in accordance with the type of the communication (that is, 
voice communication or data communication) which is 
informed from the control section 40. 

In the voice communication, the PCM code processing 
section 8 demodulates the expanded reception data to get an 55 
analog reception signal. This analog reception signal is 
amplified at an amplifier 9 and outputted from a loudspeaker 
11. In the data communication, the expanded reception data 
is outputted to an interface 20 (hereinafter referred to as I/F) 
through the control section 40. eo 

A voice supplied to a microphone U as an analog trans- 
mission signal is amplified by an amplifier 12 to a prede- 
termined level and then supplied to the voice code process- 
ing section 7 via the PCM code processing section 8. A 
transmission data is inputted at I/F 20 and outputted to the 65 
control section 40 and the PCM code processing section 8 
via the voice code processing section 7. 



,201 B2 

4 

In the voice communication, the voice code processing 
section 7 measures the energy of the inputted voice by 
detecting the transmission data from the PCM code process- 
ing section 8 and determines the data rate based upon the 
measured energy. The voice code processing section 7 
compresses the transmission data into a burst signal with a 
predetermined format corresponding to the data rate and 
inputs such data into the CDMA signal processing section 6. 

In the data communication, the voice code processing 
section 7 compresses the transmission data inputted from the 
PCM code processing section 8 into a burst signal with a 
predetermined format corresponding to a predetermined 
data rate and inputs such data into the CDMA signal 
processing section 6. Each data rate in either the voice 
communication or the data communication is provided at the 
control section 40 as a transmission data rate. 

In the CDMA signal processing section 6, the compressed 
burst signal is subjected to spread processing using a PN 
code corresponding to a transmission channel and then 
orthogonal-modulated. The orthogonal-modulated signal is 
inputted to a transmission circuit (TX) 5. 

In the circuit 5, the orthogonal-modulated signal is syn- 
thesized with a transmission local oscillation signal into a 
radio frequency signal. This signal is high-frequency- 
amplified. The above transmission local oscillation signal is 
generated by the frequency synthesizer 4 and its frequency 
corresponds to the control signal SYC outputted from the 
control section 40. 

The transmission radio frequency signal outputted from 
the circuit 5 is supplied to the antenna 1 through the duplexer 
2 and then transmitted to the base station (not shown) 
therefrom. 

The I/F 20 is the interface which inputs data outputted 
from a personal computer (hereinafter referred to as PC) 
such as a PDA (Personal Digital Assistance) or a note book 
type personal computer and outputs data to the PC. 

In FIG. 1, reference numeral 31 denotes a power supply 
circuit. In this circuit, a predetermined operation power 
supply voltage Vcc is generated based on the output of the 
battery 30 and supplied to the respective circuits. 

The control section 40 includes a microcomputer as a 
main control section, controls the respective parts of the 
apparatus itself and exercises the control of recording/ 
reproducing a voice of the other party by using a memory 
section 41 as well as normal control of communications of 
voice and data communications between the base station 
(not shown) and the apparatus over the communication link. 

The control section 40 has a MIN selecting control section 
40a. This section 40a selects one of two MINs which have 
been already assigned to the apparatus by using the micro- 
computer. One MIN is used for the voice communication. 
The other MIN is used for the data communication. The 
program which performs the operation of the MIN selection 
control section 40a is stored in the portion of the control 
section 40. This program may be stored in the memory 
section 41. 

Memory section 41 uses a semiconductor memory such as 
a ROM and a RAM as a storage medium. The storage 
medium includes an area for storing two MINs (one is used 
for normal voice communication and the other is used for the 
data communication) assigned by the carrier. This area Is 
shown as a MIN storage area 41a in FIG. 1, The storage 
medium also includes an area for storing control programs 
of the control section 40, control data of transmitted/ 
received signals, dial data corresponding to abbreviated 
dialing and so on. 
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A console unit (CU) 42 is provided with a key group differs from the already existed one. In the near future, the 

including a dial key, a send key, a power key, an end key, a carrier will set a varaiety of the rates which differ in 

volume key and a mode designating key, an LCD display for accordance with the type of used MIN. For example, the rate 

displaying a telephone number of the other party, an opera- with MIN for the data communication will be much lower 

tion state of the apparatus, an discharging status of a battery 5 man the rate with MIN for the voice communication. Since 

30 and so on. tne aDOVe described apparatus automatically selects MIN for 

The operation of the apparatus will now be described with the data communication when the request for the data 

reference to the accompanying flowchart shown in FIG. 2. communication is detected by the control section instead of 

First, if a user of the apparatus operates the power key in selecting one MIN by the user manually. It can be avoided 

the CU 42 and the power is "on", then the control section 40 10 tnat tne higher rate is charged at the data communication in 

performs the predetermined initial process (STEP 2a). Next, the above descrived rate structure. Furthermore, according 

the control section i 40 reads MIN for the voice communi- t0 this apparatus> since me MIN is selected in accordance 

cation from the MIN storage area 41a sends it to the base ^ ^ of ^ communication (that is, the voice 

station which belong to a system where the apparatus is communica ' tion or the data communication), the user can 

used and asks the base station to do the authentication *,.. r.t_ • ■ i. L 

! u *u *u * .u • j l 15 organize the charge lor the voice communication and the 

process to make sure whether the apparatus is authorized by , f • , 

the system (STEP 2b). data communication separately. 

If the notice which indicates the authentication was com- is merit not onlv for the customer ( the user of 

pleted is transmitted to the apparatus, the control section 40 the apparatus) but also for the carriers who provide mobile 

controls the LCD (not shown) in the CU 42 in order to make radio communication service. According to this apparatus, 

it display MIN for the voice communication which indicates 20 the carriers only supervise which MIN is used by the 

the communication is available (STEP 2c), and then super- apparatus because the MIN determines what type of the 

vises if there is a receiving call or not (STEP 2d). The control communication is conducted by the apparatus. So, it can be 

section 40 also supervises if there is a request for the start of easy for the carrier to charge the rate to the customer, 

the data communication from the PC via the I/F 20 (STEP The present invention is not limited to the above embodi- 

2f). 25 ment. FIG. 3 is another embodiment of the present invention 

If the apparatus receives a call from the base station, the and will now be described. The description of both operation 

control section 40 performs normal process for the reception and components which are the same as the apparatus shown 

control (STEP 2e). If the control section 40 detects the in FIG. 1 will be omitted. Only the different portion will be 

request for the start of data communication from the PC, the described. 

MIN selecting control section 40a reads MIN for the data 30 The apparatus shown in FIG. 3 includes a connection 
communication from the MIN storage area 41a instead of detecting portion 21 which detects the connection between 
MIN for the voice communication. The request may be I/F 20 and an interface (I/F) 50 of the PC. The apparatus 
responsive to the command from the user this command may shown in FIG. 3 also includes a MIN selecting control 
be entered from the PC by the user. If the user wants to send section 406 which changes the MIN in response to the result 
the e-mail by using this apparatus, the command may be 35 of the detection at the connection detecting portion 21. 
inputted by touching the "enter" key of the PC after the user fig. 4 illustrates the flowchart for describing the opera- 
completed the text data and the address of the e-mail. t j on 0 f the apparatus shown in FIG. 3. 

The selected MIN is sent to the base station for the jf a user 0 f tne appara tus operates the power key in 

authentication process (STEP 2g). 4Q t he CU 42 and the power is "on", then the control section 40 

In STEP 2A, the control section 40 controls a call origi- performs the predetermined initial process (STEP 4a). Next, 

nation and starts data communication in accordance with a the control section 40 reads MIN for the voice communi- 

predetermined communication protocol. In this step, the cation from the MIN storage area 41a, sends it to the base 

LCD in the CU 42 displays the MIN which is presently used. station which belongs to a system where the apparatus is 

It enables the user of the apparatus to make sure the correct 45 used and asks the base station to do the authentication 

MIN is used. process to make sure whether the apparatus is authorized by 

In STEP 21, the MIN selecting control section 40a super- the system (STEP 4b). 

vises the termination of data communication (the request for if t he notice which indicates the authentication was com- 

the channel disconnection from PC). If the data communi- pleted is transmitted to the apparatus, then the control 

cation is terminated, then the authentication process is 50 section 40 controls a LCD (not shown) in the CU 42 in order 

performed by using the MIN for voice communication t0 ma k e it display MIN for the voice communication which 

(STEP 2b). indicates the communication is available (STEP 4c), and 

The apparatus with the above described components can supervises if there is a receiving call or not (STEP 4d). The 
select a suitable MIN corresponding to the type of the MIN selecting control section 406 supervises the output of 
communication automatically. If there is the request for the 55 the connection detection section 21 (STEP 4f). 
start of the data communication, the MIN selecting control if the apparatus receives a call from the base station, the 
section 40a selects the MIN for data communication instead control section 40 performs normal process for the reception 
of selecting the MIN for voice communication. If the data control (STEP 4e). If the connection detection section 21 
communication is terminated, the MIN selecting control detects that I/F 20 is connected with the PC, the MIN 
section 40a selects the MIN for the Voice communication 60 selecting control section 4Qb reads MIN for the data corn- 
instead of selecting the MIN for data communication auto- munication from the MIN storage area 41a instead of MIN 
matically. f or the voice communication. The selected MIN is sent to the 

Therefore, according to the above described apparatus, base station for the authentication process (STEP 4g). The 

the user does not have to select one MIN which is suitable program which performs the operation of the MIN selecting 

for the character of the communication manually. 65 control section 40b is stored in the portion of the control 

It is expected that the carriers who provide mobile radio section 40. This program may be stored in the memory 

communication service will plan new rate structure which section 41. 
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In STEP 4h, the control section 40 controls a call origi- 
nation and starts the data communication in accordance with 
a predetermined communication protocol. In this step, the 
LCD in the CU 42 displays the MIN which is presently used. 
It enables the user of the apparatus to make sure the correct 5 
MIN is used. 

In STEP 21, the MIN selecting control section 40b 
watches the output of the connection detection section 21. If 
the connection detection section 21 does not detect that I/F 
20 is connected with the PC, then the authentication process 10 
is performed by using MIN for the voice communication 
(STEP 2b). 

The apparatus with above described components can 
select a suitable MIN corresponding to the type of the 
communication automatically. If the connection detection 15 
section 21 detects that I/F 20 is connected with PC, the MIN 
selecting control section 406 selects the MIN for the data 
communication instead of the MIN for the voice commu- 
nication. If the PC is disconnected and the connection 
detection section 21 does not detect that I/F 20 is connected 20 
with PC, the MIN selecting control section 40b changes the 
MIN for the data communication into the MIN for the voice 
communication. Therefore, according to the above described 
apparatus, the user does not have to select one MIN manu- 
ally. 25 

The present invention is not limited to the above embodi- 
ments. It is needless to say that various changes and modi- 
fications can be made without departing from the scope of 
the subject matter of the invention. 3Q 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details and 
representative embodiments shown and described herein. 
Accordingly, various modifications may be made without 35 
departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equiva- 
lents. 

What is claimed is: 

1. A mobile radio communication apparatus being able to 40 
transmit data and voice, connectablc with one of a plurality 
of base stations over a radio communication channel, the 
apparatus comprising: 

a single memory for storing a first mobile identification 
number (MIN) for data transmission and a second MIN 45 
for voice transmission, a set of the first and second 
MINs being pre-assigned to the apparatus; 
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an interface capable of being connected with an external 

device inputting data from the external device and 

outputting data to the external device; 
connection detecting means for detecting whether the 

external device is connected with the interface or not; 

and 

connection control means for controlling the connection 
with the base station by using the first MIN responsive 
to output of the connection detecting means. 

2. The apparatus according to claim 1, wherein the 
connection control means controls the connection with the 
base station by using the second mobile identification num- 
ber (MIN) which is different from the first MIN when the 
external device is disconnected with the interface. 

3. The apparatus according to claim 1 further comprising 
informing means for informing which MIN is used when the 
control means controls the connection with the base station. 

4. A mobile radio communication apparatus being able to 
transmit data and voice, connectable with one of a plurality 
of base stations over a radio communication channel, the 
apparatus comprising: 

a single memory for storing a first mobile identification 

number (MIN) for data transmission and a second MIN 

for voice transmission, the first and second MINs being 

pre-assigned to the apparatus; 
an interface capable of being connected with an external 

device inputting data from the external device and 

outputting data to the external device; 
a connection detecting unit configured to detect whether 

the external device is connected with the interface or 

not; and 

a connection control unit configured to control the con- 
nection with the base station by using the first MIN 
responsive to output of the connection detecting unit. 

5. The apparatus according to claim 4, wherein the 
connection control unit controls the connection with the base 
station by using a second MIN which is different from the 
first MIN when the connection detecting unit detects that the 
external device is disconnected with the interface. 

6. The apparatus according to claim 4, further comprising 
an informing unit for informing an user which MIN is used 
when the connection control unit controls the connection 
with the base station. 

* * * * * 
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In a method for allocating a system resource to subscribers 
of a wireless communication system a resource sensitivity 
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the system resource. 

17 Claims, 4 Drawing Sheets 
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METHOD AND SYSTEM FOR ALLOCATING 
A SYSTEM RESOURCE TO SUBSCRIBERS 
OF A WIRELESS COMMUNICATIONS 
SYSTEM 

FIELD OF THE INVENTION 

The present invention is related in general to wireless 
communications systems, and more particularly to an 
improved method and system for allocating a system 
resource to subscribers of a wireless communication system. 

BACKGROUND OF THE INVENTION 

In a wireless communications system, system resources 
are allocated to subscribers of the wireless communication 
system. These system resources may include a variety of 
system assets, such as a channel having a selected transmis- 
sion frequency, a data transmission rate, a level of service or 
data transmission quality, a transmission power, or other 
similar system resources. As more subscribers are served by 
the communications system, or as the subscribers demand 
better or more sophisticated services, these system resources 
allocated by the communication system may be depleted, 
which may cause some subscribers to have a reduced level 
of service, or in some cases to go without service at all. 

A system resource may be thought of as a finite quantity 
or a quality of something or some service that the commu- 
nications system may allocate to one subscriber at the 
expense or exclusion of another subscriber. For example, the 
communication system does not have an unlimited number 
of channels or an unlimited number of frequencies for such 
channels. Thus, a channel, which may be defined as a means 
of separating one subscriber's information from another 
subscriber's information, is a system resource that is allo- 
cated to a subscriber when the communication of informa- 
tion with the subscriber is desired. Once the supply is 
depleted by allocation to a number of subscribers, additional 
subscribers cannot receive an allocation until some of the 
system resource is relinquished. 

If a system resource is in short supply, but not completely 
depleted by allocation, allocation of the system resource to 
one subscriber may cost or otherwise affect another sub- 
scriber who will not be allocated a desired level of a 
requested system resource. Thus, in some instances, sub- 
scribers are not excluded from service, but they are asked to 
operate with a less than requested amount of a system 
resource. 

Several system resources may be collectively allocated 
when a service is requested. For example, when a channel is 
allocated the several system resources that may be allocated 
include: a transmission frequency; a time slot; a user code, 
such as a spreading code; and the like. This list demonstrates 
that system resources may be revealed by examining system 
parameters that are set in order to facilitate communication 
or services provided to the subscriber unit. 

Because system resources are limited, and because the 
allocation of a system resource to one subscriber may affect 
another, decisions about allocating a system resource must 
be made when system resources are depleted, or when the 
system cannot satisfy all requests for system resources. 
System resource allocation decisions may also be made in 
order to conserve system resources and increase the effi- 
ciency of the communications system. These increases in 
efficiency may lower the power used by the communications 
system, or otherwise increase the overall capacity of the 
communications system to serve the subscribers. 

In the past, allocation of system resources has typically 
been made on a first-come-first-served basis. This type of 
rule is not always the fairest way to allocate resources, nor 



will it always be the most efficient way. Thus, a need exist 
in a wireless communication system for an improved 
method and system for allocating system resources to sub- 
scribers that attempts to harmonize the needs of a single 
5 subscriber with the needs of the other subscribers sharing the 
system resources. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the invention 
io are set forth in the appended claims. The invention itself, 
however, as well as a preferred mode of use, further objects, 
and advantages thereof, will best be understood by reference 
to the following detailed description of an illustrative 
embodiment when read in conjunction with the accompa- 
!5 nying drawings, wherein: 

FIG. 1 depicts a high-level schematic diagram of a 
wireless communication system that may be used to imple- 
ment the method and system of the present invention; 
FIG. 2 is a high-level schematic diagram of a subscriber 
20 unit which may be used in the communications system 
shown in FIG. 1, in accordance with the method and system 
of the present invention; 

FIG. 3 depicts a high-level flowchart that illustrates the 
method of generating a resource sensitivity indicator in 
zs accordance with the method and system of the present 
invention; and 

FIG. 4 is a high-level flowchart depicting the process of 
allocating system resources in response to resource sensi- 
tivity indicators of the subscriber units in accordance with 
30 the method and system of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

With reference now to the figures, and in particular with 
35 reference to FIG. 1, there is depicted a wireless communi-| 
cation system 20 that includes base station 22 that commu- ] 
nicates with wireless subscriber unit 24. Other subscriber \ 
units 26 and 28 may also be served by base station 22. Base . 
station 22 is coupled to antenna 30 for transmitting and r 
40 receiving radio frequency signals with subscriber units 
24-28. 

Base station controller 32 is coupled to base station 22 for 
controlling the operation of base station 22 and for commu- 
nicating traffic channel data to and from base station 22. 

45 Base station controller 32 and base station 22 are connected 
by a backhaul 34, which may be implemented via a Tl, or 
other standard communication link. Base station controller 
32 may also be connected to public switched telephone 
network (PSTN) 36 so that subscriber units may communi- 
cate with other devices connected to the PSTN. 

Base station controller 32 also includes controller 38, 
which may be implemented with a general purpose data 
processor in order to control the functions within base 
station controller 32. Controller 38 is coupled to traffic 
channel processor 40, message processor 42, and database 

55 44. 

Traffic channel processor 40 processes voice and other 
data that is communicated between subscriber units 24-28, 
or between PSTN 36 and subscriber units 24-28. This 
processing may involve translating voice and other data 

60 between a PSTN format and an air interface format. Air 
interfaces that may be used in communications system 20 
include frequency division multiple access (FDMA), time 
division multiple access (TDMA), code division multiple 
access (CDMA), and other similar air interface standards. 

65 Message processor 42 handles the communication of 
control messages between base station controller 32 and 
base station 22, wherein some of such messages are further 
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communicated with subscriber units 24-28. The message 
processing function involves parsing and interpreting 
incoming messages and formatting outgoing messages. 

Database 44 stores and organizes data that represents the 
state and current operating parameters of commurjication 
system 20. Data stored in database 44 may include current 
allocations of system resources, thresholds that govern the 
allocation of system resources, current requests for alloca- 
tion of system resources, and the like. 

Also shown within controller 38 is resource allocator 46 
which is responsible for making decisions regarding the 
allocation of system resources to subscriber units 24-28. 
Allocation of system resources is described in greater detail 
with reference to FIGS. 3 and 4 below. 

Base station 22 is shown with several radio frequency 
power amplifiers 48-52 which amplify signals on frequen- 
cies Fi-F^, respectively. These frequencies represent a sys- 
tem resource, multiple carrier frequencies, which may be 
allocated to a subscriber unit. 

Multiplexer 54 receives traffic channel data from traffic 
channel processor 44 and routes such data to one of the 
power amplifiers 48-52 according to control signal 56. 
Control signal 56 represents an allocation decision made by 
resource allocator 46 to place traffic channel data on a 
particular frequency for a particular subscriber. 

Combiner 58 receives amplified radio frequency signals 
from power amplifiers 48-52 and combines these signals in 
a manner suitable for transmission from antenna 30. Com- 
biner 58 may be implemented with a known hybrid or cavity 
combiner using frequency selective elements to minimize 
combining losses. 

One of the operating principles of the present invention is 
derived from the fact that some system resources are not 
fungible — that is, they cannot be interchanged with no cost 
or effect on the subscriber unit. For example, in communi- 
cation system 20, one of the system resources allocated to 
subscriber units 24-28 is a downlink transmission fre- 
quency. In order to describe why subscriber unit 24 may 
prefer one downlink transmission frequency over another, 
various radio frequency propagation paths 70-76 are shown 
between antenna 30 and subscriber unit 24. Some of these 
paths are reflected or diffracted by objects 78-82. Object 78 
may be a building which causes a reflection in propagation 
path 72. Objects 80 and 82 are much closer to subscriber unit 
24 than object 78, and therefore the reflections in paths 74 
and 76 do not substantially lengthen those paths. Path 70 is 
a direct path, and is therefore the shortest path between 
antenna 30 and subscriber unit 24. Signals along path 70 
arrive before signals traveling paths 72-76. 

A number of amplitudes may be produced as numerous 
rays traveling paths 70-76 add vectoriaUy at the antenna of 
subscriber unit 24. In some cases, at a particular frequency, 
the vector addition of rays, each having its own amplitude 
and phase, will produce a null, or fade. However, when a 
signal is faded on one frequency, it is likely that it will not 
be faded on another frequency that is different, or spaced 
apart, by more than a certain percentage. This may mean that 
a channel on F a may be faded while another channel on F 2 
is not. The rate that fades change with changes in frequency 
is related to the differential path length between dnTerent 
signal paths. This effect is known as "frequency selective 
fading." 

Thus, downlink transmit frequency is a system resource 
that is allocated to a subscriber unit, and a system resource 
for which the subscriber unit may have a preference. 
Furthermore, the preference may be quantifiable in that the 
choice of one frequency over another may have a measur- 
able impact on the performance of the subscriber unit, and 
the performance of the communications system. The pres- 
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ence or magnitude of a preference for one system resource 
allocation over another may be expressed as a "resource 
sensitivity indicator." 

The resource sensitivity indicator informs the communi- 

5 cations system that the subscriber cares about the allocation 
of the system resource, and it may further indicate the 
relative importance of one allocation of system resource 
over another, from the perception of the subscriber unit. 
Where a prior art communications system may assume that 

10 the allocation of one system resource would be as acceptable 
to the subscriber unit as another, the resource sensitivity 
indicator may be used to indicate whether, or how much the 
subscriber prefers the allocation of one resource over 
another. 

1S If subscribers have a statistically random variation of 
preferences for allocation of a system resource wherein 
approximately the same number of subscribers prefer one 
resource as another resource, allocation of a preferred 
resource to each subscriber, rather than a random or first- 
come-first-served allocation, may increase the efficiency of 

20 the whole communications system while satisfying all 
requests for allocation of system resources. 

If available system resources cannot be allocated to meet 
all requests, deciding which subscribers will not have allo- 
cation requests granted can be made with consideration of 

25 the resource sensitivity indicators of the subscriber units. 
While the description below describes allocating a down- 
link frequency to subscriber units, it should be noted that the 
present invention may be used to allocate many other system 
resources in a similar manner according to the principles of 

30 the present invention. 

Note that a preference for a downlink frequency may be 
a more useful concept with regard to a subscriber unit that 
is fixed or relatively immobile such that the radio propaga- 
tion paths are fixed or slowly changing compared to faster 

35 moving mobile units. Such subscriber units may be referred 
to as "fixed wireless terminals." The preference for alloca- 
tions of other system resources, such as a data rate, may not 
be as sensitive to the mobility of the subscriber unit. 
Referring now to FIG. 2, there is depicted a subscriber 

40 unit, such as subscriber units 24—28 of FIG. 1, which may be 
used to implement the method and system of the present 
invention. As shown, subscriber unit 24 includes antenna 
100 coupled to transceiver 102. Transceiver 102 typically 
transmits and receives signals on a pair of frequencies 

45 selected by frequency select signal 104. Transceiver 102 is 
compatible with the modulation and demodulation scheme 
of the air interface of communications system 20. 

Transceiver 102 communicates data and messages with 
message processor 106, controller 108, and channel proces- 

5Q sor 110. Message processor 106 receives and responds to 
messages primarily from message processor 42 in FIG. 1. 

Controller 108 is responsible for the overall function of 
subscriber unit 24 and may be implemented with a program- 
mable data processor. Controller 108 may also include 
memory 112 and resource selector 114. 

55 Memory 112 may be used to store programs and data. 
Programs stored in memory 112 may be executed by con- 
troller 108. Data stored in memory 112 may store 
measurements, operating parameters, resource sensitivity 
indicators, and other parameters related to subscriber unit 

60 operation. 

Resource selector 114 may be used to select resources in 
response to resource allocations by resource allocator 46 
(see FIG. 1), or may alternatively be used to select system 
resources for testing or measurements. 
65 Channel processor 110 is used to process and format 
either voice or data payloads. Channel processor 110 is 
coupled to interface 116, which may also include a speaker 
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and a microphone, or a data port, to provide a way for the 
user to input and output data to and from subscriber unit 24. 

Subscriber unit 24 may also include a system resource 
measurer, such as signal measurer 118 in transceiver 102, for 
measuring system resources in order to determine a resource 
sensitivity indicator. 

With reference now to FIG. 3, there is depicted a high- 
level flowchart that illustrates the determination of a 
resource sensitivity indicator according to one embodiment 
of the method and operation of the present invention. As 
illustrated, the process begins at block 200 and thereafter 
passes to block 202 wherein the process determines whether 
or not a call has been initiated by the subscriber unit. If a call 
has not been initiated, the process iteratively loops to wait 
for a call initiation, as shown by the "No*' branch from block 
202. 

If a call has been initiated, the process completes the call 
using a preferred downlink frequency, as depicted at block 
204. Note that in this example, a downlink frequency is a 
system resource that is allocated to the subscriber unit by the 
wireless communications system. Therefore, the resource 
sensitivity indicator determined according to the example of 
this flowchart indicates the subscriber unit's sensitivity to a 
change from one frequency to another. As mentioned 
previously, many other resource sensitivity indicators may 
be determined in relation to many other system resources. 

Next, the process measures a downlink frequency quality 
indicator for the current downlink frequency, as illustrated at 
block 206. This quality indicator may be measured by: 
determining the signal to noise ratio, Ej/N 0 ; by measuring a 
frame error rate; by measuring a signal power required to 
obtain a given quality; by measuring latency of data packets; 
or with other similar measurements. Preferably, the sub- 
scriber unit executes the measurement with a resource 
measurer, such as signal measurer 118 in subscriber unit 24 
(see FIG. 2). 

Once the frequency quality indicator has been 
determined, it is updated in memory, as depicted at block 
208. The process of updating the frequency quality indicator 
may include averaging a number of measured frequency 
quality indicators over a period of time in order to produce 
a more statistically accurate sample. Alternatively, the qual- 
ity indicator may be averaged over a number of calls or 
during the same call. 

Next, the process determines whether it is time to measure 
alternative system resources, such as frequency quality 
indicators for other frequencies, as illustrated at block 210. 
Since the quality of reception of different frequencies 
changes as the environment changes, it is periodically nec- 
essary to measure other frequencies to detect and respond to 
such changes. If it is time to measure other frequencies, the 
subscriber is instructed to handoff to an alternate downlink 
frequency, as depicted at block 212. Handoff to an alternate 
downlink frequency is accomplished by sending the traffic 
channel data to a different power amplifier, such as power 
amplifiers 48-52 (see FIG. 1), under the control of control 
signal 56. 

After changing frequencies, the process measures a down- 
link frequency quality indicator for the alternate frequency, 
as illustrated at block 214. Preferably, this measurement is 
made in the same way as the measurement in block 206. 
After measuring, the downlink frequency quality indicator is 
updated for the alternate frequency, as depicted at block 216. 
Tlie process of updating the quality indicator is preferably 
similar to the process used in block 208. 

Once the alternate frequency has been measured and 
updated, the process determines whether or not other fre- 
quencies should be measured, as illustrated at block 218. In 
a system that uses more than two downlink frequencies, all 
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frequencies may have measured and updated downlink 
frequency quality indicators. If other frequencies need to be 
measured, the process iteratively returns to block 212, 
wherein the subscriber unit is instructed to handoff to a new 

5 alternate frequency. 

Once all frequencies have been measured, the process 
passes from block 218 to block 220, wherein the process 
calculates downlink frequency resource sensitivity indica- 
tors for each frequency relative to each other frequency. For 
example, if a wireless communications system includes two 

10 frequencies, F a and F 2 , two downlink frequency resource 
sensitivity indicators may be calculated wherein one indi- 
cator shows a positive 6 dB preference for frequency Fj 
relative to frequency F 2 , and the other sensitivity indicator 
shows a negative 6 dB sensitivity indicator for frequency F 2 

15 relative to frequency Fj. Thus, the downlink frequency 
resource sensitivity indicators indicate a magnitude of a 
preference for frequency F 2 compared to frequency F a . 
Positive indications may indicate a preference for the first 
frequency over the second frequency, and negative indica- 

20 tors may show a preference for the second frequency over 
the first frequency. Thus, the downlink frequency sensitivity 
indicator shows what effect a specified change in downlink 
frequency will have upon both the subscriber unit and the 
base station. 

25 After the calculations of relative resource sensitivity 
indicators, the process determines whether or not the call is 
terminated, as illustrated at block 222. If the call is not 
terminated, the process iteratively returns to block 210 to 
determine whether or not it is time to measure other fre- 
quencies. If the call has terminated, the process of deter- 

30 mining a resource sensitivity indicator ends, as depicted at 
block 224. 

In FIG. 3, the system resource associated with the 
resource sensitivity indicator is a downlink frequency. 
Resource sensitivity indicators may be calculated for other 

35 system resources. 

While the resource sensitivity indicator calculated in FIG. 
3 is relative indicator showing a magnitude of a preference 
for one system resource over another system resource, 
another resource sensitivity indicator may not show a mag- 

40 nitude. Instead, it may only show that a subscriber does not 
want a particular system resource changed unless it is 
absolutely necessary. 

For example, a subscriber that needs to transfer a high 
volume of data may indicate a resource sensitivity to a data 

45 rate, indicating that the subscriber's data rate should not be 
changed, or if it must be changed, it should be changed after 
all other compensating system resources have been changed 
first (e.g., power may be increased first to try to maintain a 
high data rate), or changed after changing data rates of 

50 subscribers that do not have a resource sensitivity to data 
rates. For example, if a subscriber wants to remain at a 
certain data rate, the subscriber may be willing to change to 
an alternate frequency, change signal power, or change a 
permitted latency before the data rate is lowered. 

As shown in FIG. 3, the resource sensitivity indicator is 

55 determined as a result of measuring and comparing allocated 
resources. Other system resources that may also be deter- 
mined by comparing measurements are: a quality of service 
system resource based upon frame error rate measurements; 
an average data rate system resource; and a transmit power 

60 system resource. 

FIG. 3 also shows measuring and comparing during a call. 
In an alternative embodiment, the system may make test 
calls that do not involve the user in order to measure and 
compare system parameters to determine the resource sen- 

65 sitivity indicator. 

Not all a resource sensitivity indicators are a result of 
measuring and comparing system parameters. Other meth- 
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' ods of detennining resource sensitivity indicators include 
✓ ' inputting them directly into the communications system. For 
example, the subscriber can input a resource sensitivity by 
selecting a level of communications service offered by the 
communications system operator. If one subscriber pays a 
premium for service, she may be indicating a resource 
sensitivity indicator for a higher data rate or higher voice 
quality compared to users that are not paying a premium. 
Other users may indicate a resource sensitivity for longer 
battery life, wherein they are willing to reduce their data rate 
because their battery will last longer at the lower rate. These 10 
types of system resource sensitivities may be indicated and 
stored in a database, such as database 44, when the user 
subscribes to the communications service. 

Referring now to FIG. 4, there is depicted a high-level 
flowchart that illustrates the allocation of system resources is 
in response to resource sensitivity indicators of subscribers 
in accordance with the method and operation of the present 
invention. As illustrated, the process begins at block 300 and 
thereafter passes to block 302 wherein the process deter- 
mines a subscriber load for a system resource, such as, in 20 
this example, each carrier frequency. The subscriber load on 
the frequency may be determined by measuring the percent- 
age of available downlink power allocated in the base 
station, or the total number of spreading codes in use by 
subscribers. The "subscriber" load measured here is caused 25 
by allocation of system resources to subscriber units. 

Next, the process determines whether or not a load 
threshold for the resource has been exceeded, as depicted at 
block 304. If the subscriber load threshold has not been 
exceeded, the process iteratively returns to block 302 
wherein the subscriber load for each frequency is redeter- 30 
mined. 

If the subscriber load threshold is exceeded, the process 
selects a subscriber using the loaded frequency that has the 
least relative downlink frequency resource sensitivity 
indicator, as illustrated at block 306. By selecting the 35 
subscriber with the least relative downlink frequency 
resource sensitivity indicator the process has selected the 
subscriber unit that will be negatively affected in the least 
amount when it is moved to another frequency. 

For example, if two subscriber units are on heavily loaded 40 
frequency F ls and the first subscriber unit has a resource 
sensitivity indicator of 1 dB preference of frequency F 1 over 
lightly loaded frequency F 2 , and the second subscriber has 
a 6 dB preference of frequency Fj over frequency F 2 , the 
first subscriber unit is selected since it is affected by only 1 45 
dB by the move from frequency F 1 to frequency F 2 . 

Next, the process selects the frequency associated with the 
least relative downlink frequency resource sensitivity 
indicator, as depicted at block 308. If, in the example above, 
the subscriber may operate on frequencies F a , F^ or F 3 , each 50 
of the two alternate frequencies, F 2 and F 3 , is associated with 
a resource sensitivity indicator relative to frequency F r The 
frequency associated with the least resource sensitivity 
indicator — the one indicating the smallest adverse impact of 
a specific change in frequency allocation — is selected at 
block 308. 55 

Finally, the process instructs the selected subscriber unit 
to handoff to the selected frequency, as illustrated at block 
310. Once the selected subscriber is handed off, the resource 
loading detected at block 304 will be alleviated. 

In an alternate embodiment, the subscriber with the least 60 
resource sensitivity indicator may not be selected if it is 
determined that the resource loading may be reduced by a 
greater amount if another subscriber is selected. This alter- 
nate method of selection would still take into account the 
resource sensitivity indicator, and add another 65 
consideration-the amount of system resource saved by the 
change in allocation-to the subscriber selection process. 
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For example, a subscriber may not be adversely affected 
at all by a change in system resource allocation, and as a 
result of the change, the resource shortage may be alleviated 
by only a small amount. Some subscribers will not care if the 
resource allocation is changed, and their change will not 
produce a resource savings. Thus, selection of a subscriber 
to change may involve a balancing between the resource 
sensitivity indicator and the amount of resource shortage 
that may be alleviated. 

Once the selected subscriber is handed off to the selected 
frequency, the process iteratively returns to block 302 
wherein the subscriber load for each frequency is once again 
determined. 

According to an important aspect of the present invention, 
the process detects a problem with the current allocation of 
system resources. In particular with reference to FIG. 4, the 
process has determined that a subscriber load on a particular 
frequency has exceeded a threshold. After detecting the 
problem with the system resource allocation, the process 
then selects a subscriber unit that will have its system 
resource allocation changed in order to alleviate the prob- 
lem. This subscriber unit is selected based upon resource 
sensitivity indicators, which gives the communications sys- 
tem a way to choose a subscriber unit that will be least 
effected by the reallocation of a system resource. The 
resource sensitivity informs the system that particular 
resources are important to that subscriber, and in some 
instances the indicator may show a magnitude associated 
with that importance. 

When allocating system resources, an examination of 
resource sensitivity indicators may show that a particular 
subscriber unit actual prefers to have an alternate allocation 
of a system resource. That is, a change in resource allocation 
will improve communication service, rather than have an 
adverse impact. 

Other system resources that may be allocated in response 
to subscriber resource sensitivity indicators include: 
resources to support higher data rates, transmit power 
resources, backhaul resources for transporting data between 
the base station and the base station controller, spreading 
code resources, and the like. 

The foregoing description of a preferred embodiment of 
the invention has been presented for the purpose of illus- 
tration and description. It is not intended to be exhaustive or 
to limit the invention to the precise form disclosed. Modi- 
fications or variations are possible in light of the above 
teachings. The embodiment was chosen and described to 
provide the best illustration of the principles of the invention 
and its practical application, and to enable one of ordinary 
skill in the art to utilize the invention in various embodi- 
ments and with various modifications as are suited to the 
particular use contemplated. All such modifications and 
variations are within the scope of the invention as deter- 
mined by the appended claims when interpreted in accor- 
dance with the breadth to which they are fairly, legally, and 
equitably entitled. 

What is claimed is: 

1. A method for allocating a system resource to subscrib- 
ers of a wireless communication system, the method com- 
prising the steps of: 

for each of a first subscriber and a second subscriber, 
determining a resource sensitivity indicator for a sys- 
tem resource allocated by the wireless communication 
system; 

detecting an inefficient allocation of the system resource 
wherein an alternate allocation comes closer to fulfill- 
ing requests for allocation of a requested system 
resource than a present allocation; and 

changing an allocation of the system resource to the one 
of the first and second subscribers having a lower 
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resource sensitivity indicator to increase the efficiency 
of system resource allocation. 

2. The method for allocating a system resource of a 
wireless communication system according to claim 1 
wherein the system resource includes a channel having a 5 
selected transmission frequency. 

3. The method for allocating a system resource of a 
wireless communication system according to claim 1 
wherein the system resource includes a data transmission 
rate. 10 

4. Trje method for allocating a system resource of a 
wireless communication system according to claim 1 
wherein the system resource includes a data transmission 
quality. 

5. The method for allocating a system resource of a 
wireless communication system according to claim 1 15 
wherein the step of determining a resource sensitivity indi- 
cator for a system resource allocated by the wireless com- 
munication system further includes determining a prefer- 
ence for a first system resource over a second system 
resource. 20 

6. The method for allocating a system resource of a 
wireless communication system according to claim 5 
wherein the step of determining a preference for a first 
system resource over a second system resource further 
includes determining a magnitude of a preference of a first 2 5 
system resource over a second system resource. 

7. The method for allocating a system resource of a 
wireless communication system according to claim 5 
wherein the step of determining a preference for a first 
system resource over a second system resource further 3Q 
includes determining a preference of a channel having a first 
transmission frequency over a channel having a second 
transmission frequency. 

8. The method for allocating a system resource of a 
wireless communication system according to claim 1 
wherein the step of changing an allocation of the system 35 
resource to the one of the first and second subscribers having 

a lower resource sensitivity indicator to increase the effi- 
ciency of system resource allocation further includes chang- 
ing an allocation of a channel frequency to the one of the first 
and second subscribers having a lower frequency resource 40 
sensitivity indicator to increase the efficiency of the alloca- 
tion of channel frequencies. 

9. A system for allocating a system resource to subscribers 
of a wireless communication system comprising: 

means for determining a resource sensitivity indicator fbr 45 
a system resource allocated by the wireless communi- 
cation system for each of a first subscriber unit and a 
second subscriber unit; 

means for detecting an inefficient allocation of the system 
resource wherein an alternate allocation comes closer 50 
to fulfilling requests for allocation of a requested sys- 
tem resource than a present allocation; and 

means for changing an allocation of the system resource 
to the one of the first and second subscriber units 
having a lower resource sensitivity indicator to increase 55 
the efficiency of system resource allocation. 

10. The system for allocating a system resource of a 
wireless communication system according to claim 9 



wherein the system resource includes a channel having a 
selected transmission frequency. 

11. The system for allocating a system resource of a 
wireless communication system according to claim 9 
wherein the system resource includes a data transmission 
rate. 

12. The system for allocating a system resource of a 
wireless communication system according to claim 9 
wherein the system resource includes a data transmission 
quality. 

13. The system for allocating a system resource of a 
wireless communication system according to claim 9 
wherein the means for determining a resource sensitivity 
indicator for a system resource allocated by the wireless 
communication system further includes means for determin- 
ing a preference for a first system resource over a second 
system resource. 

14. The system for allocating a system resource of a 
wireless communication system according to claim 13 
wherein the means for determining a preference for a first 
system resource over a second system resource further 
includes means for determining a magnitude of a preference 
of a first system resource over a second system resource. 

15. The system for allocating a system resource of a 
wireless communication system according to claim 13 
wherein the means for determining a preference for a first 
system resource over a second system resource further 
includes means for determining a preference of a channel 
having a first transmission frequency over a channel having 
a second transmission frequency. 

16. The system for allocating a system resource of a 
wireless communication system according to claim 9 
wherein the means for changing an allocation of the system 
resource to the one of the first and second subscribers having 
a lower resource sensitivity indicator to increase the effi- 
ciency of system resource allocation further includes means 
for changing an allocation of a channel frequency to the one 
of the first and second subscribers having a lower frequency 
resource sensitivity indicator to increase the efficiency of the 
allocation of channel frequencies. 

17. A method for allocating a system resource to sub- 
scribers of a wireless communication system, the method 
comprising the steps of: 

for each of a first subscriber unit and a second subscriber 
unit, determining a resource sensitivity indicator for a 
system resource allocated by the wireless communica- 
tion system; 

detecting an inefficient allocation of the system resource 
wherein an alternate allocation comes closer to fulfill- 
ing requests for allocation of a requested system 
resource than a present allocation; 

selecting one of the first and second subscriber units in 
response to the resource sensitivity indicators of the 
first and second subscriber units, and in response to a 
potential increase in efficiency resulting in a change of 
system resource allocation; and 

changing an allocation of the system resource to selected 
subscriber unit to increase the efficiency of system 
resource allocation. 
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